t A- 

INK CARTRIDGE FOR INK- JET RECORDING APPARATUS 



BACKGROUND OF THE INVENTION 
The present invention relates to an ink cartridge for an 
ink- jet recording apparatus, which is loaded on a carriage provided 
with a recording head for ejecting ink droplets and supplies 
5 ink, and which is provided with a storage medium for customer 
I support. 

3 An ink cartridge has been put to practical use which is 

1 provided with a storage means, wherein amounts of inks, the date 
of manufacture, a trademark, and the like are stored in the storage 
10 means as data, and data on such as the maintenance situation 
and the like transmitted from a main unitof a recording apparatus 
are also stored, as required, so as to realize customer support, 
■1 Such an ink cartridge needs. to be loaded such that electrodes 

h of the storage means are brought into contact with the recording 
15 apparatus, more particularly electrodes for contact which are 
provided in a holder. 

Meanwhile, to smoothly load the ink cartridge in the holder 
having an ink supply needle implanted therein, a certain degree 
of play is required between them. For this reason, if vibrations 
20 or impacts are applied due to such as the printing operation 
or the movement of the main unit of the apparatus after the loading 
of the cartridge, the engagement between an ink supply port of 
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the ink cartridge and an ink supply needle of the carriage can 
become loose. In such a case, there are drawbacks in that 
airtightness declines, and that printing becomes impossible in 
the event that the reading of data has become impossible due 
5 to faulty contact between the electrodes for contact of .the 
recording apparatus and the electrodes of the storage means. 
. . SUMMARY OF THE INVENTION 

.The present invention has been devised in view of the. 
above-described problems, and' its object is to provide an ink 
10 cartridge which makes it possible to reliably maintain connection 
between the ink supply needle communicating with the- recording 
• ■ head and the ink .supply port of the ink cartridge, and which 
.makes it possible to ensure communication with the .recording 
means- with high reliability. 
.15 To attain the above object, in accordance with the- invention- 

there- is provided an ink cartridge for an -ink- jet ■ recording ■ 
apparatus comprising: a container body having an ink supply 
port; a storage element disposed on the container body; electrodes 
capable of being connected to contacts provided to the recording 
20 apparatus accommodating the container body therein; and a 

positioning system which is formed in the vicinity of the electrodes, 
and is adapted to engage a positioning member of the recording 
apparatus . 

In a state in which the ink cartridge is loaded on the carriage, 
25 the vicinity of the electrodes is restricted by the positioning 
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member of the recording apparatus and the positioning system, 
so that positional offset with respect to the contacts due to 
vibrations and impacts is prevented. 

Thepresent disclosure relates to the subj ect matter contained 
in Japanese patent application Nos. 2000-392620 (filed on December 
25, 2000} and 2001-389192 (filed on December 21, 2001), which 
are expressly incorporatedhereinby reference in their entireties . 
• BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view illustrating an embodiment 
of an ink cartridge for an ink- j et recording apparatus in accordance 
with the ■ invention . 

Fig. 2 is a perspective view illustrating a positioning 
recessed portion of the ink cartridge. . - 

Fig. 3 is a cross-sectional view illustrating a state in 
which- the ink cartridge is loaded in a cartridge holder disposed 
on a carriage of the recording apparatus- in accordance with the 
•embodiment of the invention. 

•Figs. 4Aand 4B are perspective views of an example of- a 
storage means provided on the ink cartridge. 

Fig. 5 is a cross-sectional view illustrating the process 
of loading the ink cartridge. 

Fig. 6 is a cross-sectional view illustrating the process 
of loading the ink cartridge. 

Fig. 7 is a cross-sectional view illustrating the process 
of loading the ink cartridge. 
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Fig. 8 is an enlarged perspective view of a positioned state 
with a portion of a board having contact electrodes being broken 
away. 

Fig. 9 is a perspective view illustrating another embodiment 
5 of the ink cartridge to which a guide means of the invention 
is .applied. 

Fig.' 10 is a perspective view illustrating still another 
. embodiment of the ink cartridge in accordance with the invention.- 
Figs. 11A and 11B are cross-sectional views illustrating 
10 the process in which the ink cartridge shown in Fig, 10 is loaded 
in the- holder, 

. ■. Fig; 12- is an enlarged cross-sectional- view of- an area, of 
contact between the ink cartridge and the holder. • 

Fig. -13 is a perspective view showing yet another embodiment 
15- •of. 'the ink cartridge in accordance- with the invention. 

Fig; -..14 is a perspective view showing another ' .example of 
the circuit board attached to the ink cartridge. 

Figs. 15A and. 15B are front views showing other examples 
of the ink cartridge in accordance with the invention. 
20 Fig . 1 6 is a sectional view showing further another embodiment 

of the ink cartridge in accordance with the invention, and a 
structure of a holder adapted thereto. 

Figs, 17.ft.and 17B are perspective views showing other examples 
of the storage means applicable to the ink cartridge. 
25 DESCRIPTION OF THE PREFERRED EMBODIMENT 
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Hereafter, a detailed description will be given of the 
embodiments of the invention with reference to the drawings. 

Figs. 1 and 2 illustrate an embodiment of an ink cartridge 
of the invention, and Fig. 3 illustrates a state' in which the 
5. ink cartridge is Toad Ad in a cartridge • holder of a recording 
apparatus . The ink cartridge is constructed such that a container 
body 1 formed substantially as a rectangular parallelepiped is 
. divided, into a plurality of chambers so as to accommodate porous 
members 2 impregnated with respective different kinds of ink, 
10 and an upper surface is sealed by a cover 3. 

Ink supply ports 4 are formed in a bottom surface of 
the container body- 1 at positions respectively opposing ink supply 
needles 21 when the ink cartridge is loaded in .a. holder 20,. and 
the .ink supply ports 4. are sealed by a film 10./ through which- 
15 . ■ -the - ink supply needles 21 can be inserted, so as to : prevent the 
* ■■ leakage .of the ink. In .'addition, a pair of protruded, portions 
6 for engaging projections 23 of a lever 22 are integrally formed 
at an upper end of.- ah. ink-supply-port side vertical- wall 5- 

A positioning recessed portion 7 extending upwardly from 
20 an ink supply port 4 -side edge of the vertical wall 5, as well 
as a recessed portion 9 for accommodating a circuit board 8 
constituting a storage means located thereabove, are formed in 
the vertical wall 5 on the ink supply port side in such a manner 
as to be located on a central line C. 
25 In the circuit board 8, as shown in Figs. 4A and 4B, 
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electrodes 18 are formed at positions opposing contact electrodes 
24 of the holder 20 on that side of the circuit board 8 which 
becomes an obverse surface when it is mounted on the ink cartridge, 
while .a storage element 19 connected to these electrodes 18 is 
5 mounted on the reverse surfar.fi fhp.rpnf and is molded by an ink 
. resistant material. 

Amount of each ink, the date of manufacture, a. trademark, 
: and the like concerning in the ink cartridge which stores the 
ink and on which the storage element 19 is provided are stored 
10 in the storage element 19 as data, and data on such as the maintenance 
• situation -and the like transmitted from a main Unit of a recording 
apparatus are .also stored therein, as. required. .- . . 

• The circuit board 8, the electrodes 18 and the storage 
element- 19 constitutes the storage means. 
•IS- • In this embodiment, if the lever 22 .is. opened up to a . 

•-• substantially vertical position, and the cartridge is loaded, 
the protruded portions 6 formed on the ink supply port side are 
received by the projections 23 of the lever 22, while- the other 
end side is supported by an inclined surface portion. 20a of the 
20 holder 20, so that the cartridge is held with its ink supply 
port side raised. upward (Fig. 5). 

If the lever 22 is rotated in this state, the projections 
23 are lowered, and the ink cartridge is lowered while substantially 
keeping its attitude persisting in the initial period of loading 
25 (Fig. 6) . When the lever 22 is further rotated, a guiding protruding 
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portion 25 of the holder 20 enters the positioning recessed portion 
7 of the cartridge/ and the cartridge, while being restricted 
by the guiding protruding portion 25, is subsequently lowered 
to a. position where the film 10 covering the ink supply ports 
5 4 contacts tips of thp ink svipply needles 21 to-be pierced thereby 
(Fig. 7) .' 

If the lever 22. is further rotated in this state, a portion 
..of the ink cartridge located immediately above the ink supply 
ports 4 is pressed, and the ink supply ports 4 are pushed down 
10 to further receive the ink supply needles 21 . Then, when the 
lever 22 is pushed, down to the last, the lever 22 • is' fixed by 
a hook- portion 26 in a state in which . the lever 22 constantly 
•presses the cover . 3 • resiliently toward the ink .supply needle 
side. 

15' . • Consequently, the ink cartridge, is- fixed in a state in • 

■which.- its upper portion is restricted by -the lever 22>- while 
the vicinity of the circuit board 8 constituting the storage 
means is fixed in a- state of being restricted by the .guiding 
protruding portion 25, as shown in Fig. 8, i.e., in. a state of 

20 being restricted by the guiding protruding portion 25 in the 
moving direction of the carriage {i.e., in the X direction in 
the drawing) and in the paper feeding direction (in the Y direction 
in the drawing) and in a state of being restricted in the vertical 
direction (in the z direction in the drawing) by a top surface * 

25 25a of the protruding portion 25 and by a lower surface of a 
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wall 9a defining the recessed portion 9 for accommodating the 
circuit board 8. 

As shown in Fig. 2, this wall 9a extends in parallel 
to an electrode arrangement direction, and a width Wl is. wider 
5 than-a width W2 of an area where the electrodes. 18. are arranged. 
Further, a width of the protruding portion 25 is substantially 
.the same as the width of the wall 9a. Accordingly, the- electrodes 
18. can be positioned to and held at accurate positions, -whereby 
the reliable contact can be realized. 

10 Consequently, irrespective of vibrations during printing 

and vibrations .or impacts due to such as the movement of the 
recording apparatus, the ink supply ports- 4 are able to retain 
airtightness .and maintain a state .of engagement .with- respect 
to the ink supply needles 21, while the electrodes 18 of the 

15" ' circuit board 8' are able to maintain a state .of connection with 
the.- contact electrodes 24, so as to reliably .supply ink to a 
recording head 27 and reliably read data stored in the storage 
element 19.- 

When the ink in the ink cartridge has been consumed, 
20 if the engagement with the hook portion 2 6 is canceled and the 
lever 22 is rotated upward, the projections 23 of the lever 22 
are engaged with the undersides of the protruded portions 6 of 
the ink cartridge (Fig. 6) . If the lever 22 is further rotated 
in this state, the ink cartridge is pulled upward by the lever 
25 22, and its engagement with the ink supply needles 21 is canceled. 
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if the lever 22 is fully rotated up to the substantially vertical 
position, the ink cartridge can be removed easily since an upper 
half portion of the ink cartridge is exposed with the ink supply 
port-side protruded portions 6 supported by the projections 23 
5 of the lever 2?!, as shown in Fig. 5. 

It should be noted that although in the above-described 
embodiment a description has been given of the cartridge 
accommodating plural different kinds of ink in the same container, 
p it is apparent that the same effect is demonstrated even in the 
fylO case of the cartridge accommodating a single kind of ink if, 
rJ • -as shown in Fig. 9, .a positioning recessed portion T. is formed 
fj • on the side where the recessed portion -for accommodating the 
= . circuit board 8 -is - formed and an ink supply port 4' is. formed/ ■ 
L • i.e., on the lower side in this embodiment. . . - 

lrl5 • •• It should be. noted that although in the above-described 

O • embodiments .a description has been given- of -the ink cartridge 
of the type in which the ink cartridge is loaded by engaging 
the lever/ it is apparent that the same effect is demonstrated 
if the invention is applied to the ink cartridge of the type 
20 in which the ink cartridge is loaded and fixed in the recording 
apparatus by being manually pressed. 

Fig. 10 shows still another embodiment of the 
above-described ink cartridge, and a cartridge 31 is mainly 
comprised of a container body 32 having one side open and shaped 
25 in a flat rectangular shape as well as a cover 33 for sealing 
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this opening. An ink supply port 34 is formed integrally with 
the container body 32 on the front end side in the inserting 
direction/ i.e., on the lower side in this embodiment, while 
a pair of retaining members 35 and 36 are respectively formed 
on upper sides of the container body 32 integrally therewith. 

A circuit board 8 having electrodes 18 and a storage 
element. 19 is disposed below the ink supply port-side retaining 
member 35. Formed at a front end of the. ink cartridge in the - 
inserting direction, i.e., on the lower portion side in this 
embodiment, is a positioning recessed portion 38 which is open 
•on the ink supply port 34 side so as to be positioned substantially 
on a center line .C of the circuit board 8- and which extends toward 
a. rear end thereof in 1 the inserting direction, i.e.,- toward an 
upper portion thereof. 

It shouldbe noted that reference numeral 39 in the drawing 
.denotes a positioning slit. •■ ■ 

Fig. 11A shows an embodiment of the holder in which the 
above-described cartridge 31 is loaded. • A pressing member, i.e., 
a leaf spring 42 in this embodiment, is provided in an area spaced 
apart from an area where an ink supply needle 41 communicating 
with a recording head 40 is uprightly provided. In addition, 
a positioning projecting piece 43 is formed between the leaf 
spring 42 and the ink supply needle 41 in such a manner as to 
extend in the inserting and withdrawing directions of the cartridge. 
Further, contact electrodes 45 are arranged on a side wall 44 
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on the ink supply needle 41 side. 

A recessed portion 46 which is to be engaged with a 
projection 35a of the retaining member 35 of the ink cartridge 
3T is formed above the electrodes 45, while a guiding protruding 
portion 47 is formed below the electrodes 45. ■ 

In this embodiment, if the ink cartridge 31 is inserted 
with the ink supply port 34 set on the innermost side as shown 
in Fig. 11A, •. and is pushed in against -the leaf spring 42, the 
slit 39 is restricted by the projecting piece 43. Consequently, 
even if the cartridge 31 is subjected to a rotational torque 
(arrow A in. the drawing) by the leaf spring 42 disposed in a 
one-sidedly offset manner such that the ink supply port 41 side 
becomes lower,, the- attitude of the cartridge 31. is restricted 
so as to be set in predetermined inserting and ■ withdrawing 
• directions, i.e. , so as to be - parallel with the vertical direction 
in this embodiment. 

If the cartridge 131 is further pushed in against the 
leaf spring 42, the guiding protruding portion 47 advances into 
the positioning recessed portion 38 of the cartridge 31, as shown 
in Fig. 11B. Subsequently, while the cartridge 31 is being 
restricted by the guiding protruding portion 47, the ink supply 
port 34 comes into contact with the tip of the ink supply needle 
41, and when the ink supply needle 41 has advanced up to a 
predetermined point, the projection 35a of the retaining member 
35 falls into the recessed portion 46 against the resiliency 
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of the overall retaining member 35 and is engaged therein. 

In the loaded state, the position in the inserting and 
withdrawing directions of the surface of the cartridge 31 where 
the circuit board 8 is provided is restricted by the projection 
5 • 35a of the retaining ppmber 35. Consequently, the electrodes 
18 are. pressed against the contact electrodes 45 of the holder 
• by the urging force (the force acting in- the direction of arrow 
M, . ' A in the drawing) of the leaf spring 42. Further/ as shown in 
5J Fig. 12, the upper end of the guiding protruding portion 47 serves 
as a wall to be contacted with an upper end 38a of the positioning 
CO ■ recessed portion 38; 

y = .-.-As shown in Fig. 10, the upper end 38a of the-positioning- 

r_= . . recessed portion 38 extends in parallel to an electrode arrangement 
ty . . direction, and a width W3 thereof is wider than a width .W4 ' of 
yll5' an • area.* where tne • electrodes 18 are arranged. .A width, of. the 
lT protruding portion 47 is substantially the ■ same as the width 
of the upper end 38a of the positioning recessed portion 38, 
Consequently/ the cartridge 31 is fixed in- a- state in which it 
is restricted by the guiding protruding portion 47, as shown 
20 in Fig-. 12, i.e., in a state of being restricted by the guiding 
protruding portion 47 in the moving direction of the carriage 
(i.e., in the X direction in the drawing), in the paper feeding 
direction (in the Y direction in the drawing) and in the cartridge 
insertion direction (in the Z direction in the drawing) . Thus, 
25 the contact is reliably maintained irrespective of the vibrations 
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during printing. 

Meanwhile, in a case where the ink cartridge 31 is removed 
from the holder for the purpose of replacement or the like, if 
the retaining member 35 is resiliently pressed, the projection 
3 5a of the retaining member 35 is disengaged from the recessed 
portion 46 of the holder. If the cartridge 31 is pulled out 
in this state, the cartridge 31 moves in parallel with. the. ink 
supply needle 41 while being subjected .to the urging force of 
the leaf spring 42 and being guided fay the guiding protruding 
portion 47 in the moving direction. Thus, the cartridge 31 can 
be removed without causing a bending force or the like to the 
ink supply needle 41. 

. • In the aforementioned embodiments, the positioning rece'ss 
(7,7 '-, 38) is disposed on the center line C of the ink cartridge, 
and the circuit board 8 is disposed such that its center line 
is coincident with the center line C of the ink .cartridge .. The. 
invention, however, is not restricted thereto or thereby. For 
example, as. shown in Fig. 13, in case where the positioning recessed 
portion 38' is formed at an offset position in the widthwise 
direction from the center line C of the ink cartridge, and the 
circuit board 8 is disposed to be coincident with a center line 
C* of the recessed portion 38, the same or similar effect can 
be obtained if the guiding protruding portion 47 is formed at 
a position corresponding to the recessed portion 38'. 

As shown in Fig. 14, the center line of the circuit 



board generally means the center line CI of the circuit board 
per se in the widthwise direction, but also includes a line C2 
passing through a center of an area where the electrodes 18 are 
arranged in case where a set of the electrodes are located at 
.an offset position.' 

In the aforementioned embodiments, a single positioning 
.recess (7, 7' ,38) is formed in the ink cartridge to be coincident 
with the center line of the circuit board 8 . ■ However, a plurality, 
of positioning recesses may be formed in the ink cartridge at 
positions different from the center line C3 of the circuit board 
8. For example-, as shown in Fig, ISA, a plurality of positioning 
recesses (in this modification, two positioning recesses .38 1 
and -38', each being opened at its leading end in. the cartridge 
insertion direction} may be provided symmetrically with respect 
to the center -line C3 of the circuit board 8, or at positions • 
different -from' the center line C3 of the circuit board 8. ■ 

In case where the recesses 38* and 38' are formed at 
positions, different from the center line of the circuit board 
8, the recesses 38 1 and 38" can be formed to have the same height 
as that of the circuit board 8, as shown, for example, in Fig, 
15B, and therefore it is possible to more reliably position the 
area of the circuit board 8. 

Further, although in the aforementioned embodiments the 
positioning recess is shaped to be open at a bottom wall of the 
ink cartridge (a surface where the ink supply port is provided) 
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.and a side wall of the ink cartridge (a surface where the circuit 
board is provided) , the positioning recess may be shaped as a 
blind hole which is open only at the bottom wall of the ink cartridge . 
For example, as shown in Fig. 16, a blind hole 31b, the leading 
5 pnd of which is opened, may be formed to extend from a surface, 
serving as a leading end surface when the ink cartridge 31 is 
inserted (i.e. the bottom surface 31a), to the interior of the. 
ink cartridge -31. Correspondingly, a protruding portion 50 may 
Q be formed in the recording apparatus to engage the blind hole 

fyio 3ib. 

%l .. • . Further,- although in the aforementioned embodiments the • 

■. electrodes 18 are mounted on the front .surface of the circuit , 

s- • • board 8-and the storage element 19 is mounted on the. rear surface, . 

Hi. this arrangement, may be modified such that,.: as- shown in. Fig. 

^15 • 17> the electrodes 18' to-be contacted with the contacts 45 are - ■ 

p • only provided on the circuit board 8', and the storage element 
19' is mounted on a flexible cable 51 connected to the electrodes 
,-•18. 

Moreover, the flexible cable 51 may be extended so that 
20 • the electrodes 18 T are formed in an area opposite from an area 
- where the storage element 19' is mounted. 

According to this modification, it is possible not only 
to omit the circuit board 8, but also to dispense with a process 
for connection between the circuit board 8 and the flexible cable 
25 51. Therefore, the structure can be made simple and the cost 
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can be reduced. 

According to these modifications, it is possible to locate 
the electrodes 18' of the circuit board 8 or flexible • cable 51 
at positions that facilitate contact with and guide to the contact 
5 fil ftr.t-rndes 4F. of the recording apparatus, while the storage element 
19 can be located at a desired position, for example, on the 
upper surface of the ink cartridge, using the flexible cable 
• 51, Therefore, the design freedom can be increased. 
O . As described above, according to the present invention, 

mlO in the state in which the ink cartridge has been loaded in 
Si the recording apparatus, the vicinity of the- electrodes -is 

restricted by the positioning member of the- recording apparatus 
s . . and the positioning system, so that positional .offset o.f- the 
h= contacts due to vibrations and impacts' can .be prevented. • 
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